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During the past decade heavy emphasis has been placed on agricultural
credit in less developed countries. The size of these lending activities
along with various associated problems have increasingly attracted research-
1/
ers' attention.- A number of investigators around the world are collect-
ing farm level data to answer credit questions. Still others are attempt-
ing to use lending or borrowing data assembled by financial institutions,
farm records, and general farm management studies. A number of these credit
studies have poorly specified measures of farm level loan use. The most
serious problem is poor specification of the terms of the loans, both in
the data collected and the research results. The vagueness of the credit
measures makes it difficult to do comparisons across studies, and does not
show the availability of credit at critical times during the production
cycle. Both of these problems can be dealt with by more carefully document-
ing the cycle of credit use during the study period.
* The research reported on in this paper was supported by the Agency for
International Development through a research contract on rural capital
formation and technological change. The authors are, respectively,
economist with the Battelle Memorial Institute and Professor of Agricul-
tural Economics the Ohio State University. The views expressed may not
reflect those of the funding agency.
1/ The very extensive review of small farmer credit programs carried out by
the Agency of International Development during 1973 is an example of
this interest ..
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Many researchers have recognized the need for having credit available
at critical times during the production cycle. Farm level studies in LDC's
have generally ignored this question of timing. In Brazil, for example~
the production cycle for some crops is 4 months. Thus, it 1s critical that
credit be available in two cycles during; the year. A loan which has been
partially liquidated by the start of the production year should be treated
differently from one on which payments have not been made. Similarly,
a loan received at the end of the year should be handled differently from
one outstanding during the entire year. Commonly, data on production credit
is lumped together into one measure: whether it was available before the
first production period, before the second production period, or at the end
of the production cycle. Thus, the measure of credit is not sensitive to its
acuta1 availability during the production process.
In the discussion which follows we specify and evaluate some of the
commonly employed farm-level loan-use measures. We then present an addi-
tional measure which may be useful for certain types of analyses. These
various measures are then applied to Brazilian farm-level data. The analysis
shows that the measures selected substantially affects the interpretation
2/
of loan use information.-
1/ This study was carried out in 1971 among 150 farmers located in a
depreseed region in the State of Sao Paulo, Brazil. Further details on
this study can be found in Gerald 1. Nehman, "Small Fanner Credit Use in
a Depressed Community of Sao Paulo, Brazil," Wlpub1iahed Ph.D. dis-
sertation, Department of Agricultural Economics and Rural Sociology,
The Ohio State University, 1973.
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Common Credit Measures
Farm level credit studies often pursue a number of different economic
objectives. It is not eurpr-tsdng , therefore, that several measures of
credit use have been used to serve these objectives. The following measures
are the ones most commonly found in credit-use studies:
(l) The contractual value is the total amount of principal received
by a borrower. It is the most common measure of fanner's credit.
(2) The sum of loans in force is the debt outstanding during the study
period. It includes the outstanding balance on loans received prior to the
study year plus all loans received during the study year.
(3) The beginning year balance measures the sum of loans in force at a
point in the production cycle when inputs are being purchased and the land
is being prepared and planted.
(4) The ending year balance measures the sum of loans in force at the
end of the production cycle when cash from the sale of crops is available to
liquidate debts.
An alternative credit measure being proposed in this paper includes an
adjustment factor to reduce the sum of loans in force to a mnthly equival-
ent basis. It is defined as follows:
(5) Credit availability measures the usefulness of credit on a monthly
basis. To calculate credit availability, loans in force for the entire
year are recorded at face value; loans in force for one half of the year
are recorded at 50 percent of face value, etc. Credit availability was cal-
culated as follows:
Credit
availability •
Outs tanding
balance in 1970/71
X Number a f manths loan
was in force, 1970/71
x 1
-12
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Comparative Analysis of the
Various Credit Measures
In pursuing different research objectives farm level credit studies
should use those measures of credit which best serve the research objectives
The purpose of this section will be to discuss the advantages and disadvan-
tages of the various measures. The following measurement problems will be
emphasized. First, much of the farm level credit data is not temporally
defined. Nevertheless, since it is available, it 1s often used in various
credit studies. Second, the alternative credit measures which we have listed
are not measuring the same thing and will lead researchers to different
conclusions. Third, the sources, distribution and uses of credit shown by
the data will differ depending on the credit measure selected. The follow-
ing discussion will demonstrate these measurement problems using farm level
»
data from Brazil.
Temporal Definition
The beginning and ending year balance both measure the amount of
credit in use at particularly critical times during the production year.
They provide a temporally pure picture of the credit situation at these
two points. If this kind of data were available monthly, it would pro-
vide important information on short term credit constraints to farmers deci-
sian-making. However, given only these two points in time it does not show
the extent to which the money was actually available for use during the year.
Often, the farmer is in a strong cash position at the end of the year and
1/ The data is from G.I. Nehman, op. cit.
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liquidates his production loans. He may also have the leverage to neg-
otiate a purchase of machinery which would increase his debt load dis-
proportionately. In both cases, the data are highly dependent on the
timing of the interview, whether just before the harvest, during the fallow
period, or just prior to planting.
As can be seen in Table 1, based on the credit held 'by 86 farmers dur-
ing the 1970/71 agricultural year, the beginning balance for all farms was
around Cr$239,200. This was about 45 percent of the value of loans received
during the year. The ending balance for all farms was around Cr$347,200.
This was about 65 percent of the total value of loans received during the
year. Thus, both of these measures, though temporally pure (i.e., represent-
ing points in time during the year) substantially understated the volume of
credit available to the farmers during the year.
These are generally the only specific points in time for which we have
data. If we use these measures, however, we are understating on the order
of 50 percent of the amount of credit that has been received during the year.
Measures of Credit Volume
The contractual value and the sum of loans in force are both measures
based on the face value of the loan contract. These are the most commonly
used measures of credit volume. The major disadvantage of these measures
is that one may be summing loans with widely different repayment periods.
It is for this reason that measures such as contractual value and sum of
loans in force have limited application in economic analysis. The fol1!'Wing
example illustrates the problem. A borrower with 12 consecutuve I-month loans
of $100 each has a total contractual loan value of $1200 for a 12-month period.
A borrower with one loan for $100 with a term of 1 year has a total contrac-
tual loan value of only $100. The economic impact
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of their loan would be essentially the same, however. In this study, con-
tractual value and the sum of loans in force are almost the same amounts
(Cr$546,lOO and Cr$537,lOO, respectively). This is because payments had
been made on only 2 percent of the long teTm credit carried over from pre-
vious years. In fact, 84 percent of the credit farmers held in 1970/71
was received during the year. This 1s shown by the ratio of loans received
over loans in force (Table 1).
As measures of credit volume, contractual value, sum of loans in force,
and loans received overstate the availability of credit because many of
the loans were short term.
Credit Availability
To calculate credit availability, the data must include the months
the loans were in force during the study year. This can be based on the
dates the loans were negotiated and liquidated or on the terms of the loan.
Using this information, we reduced the value of loans if they were only
available for part of the year (see formula above). Thus, a loan available
for 6 months was assumed to be half 85 usable and half as valuable as one
available for the entire year.
Using the Brazilian data, the measure of credit availability which takes
the term of loan into account, was valued at Cr$379,400. This is about 84
percent of the value of loans received during the year. This calculation
shows that the farmers had 16 percent less use from their credit portfolios
than they would have had 1f all terms were for the entire production year.
It is felt that this figure is a more realistic measure of credit volume
than the time specific measures (i.e. beginning and ending year balance).
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Comparative Analysis
By examining credit by source, 83 percent of the contractual value was
from formal credit sources. This includes the balance On loans negotiated
prior to 1971, but carried over into the study period. Loans from non-
bank sources were 3 percent of the contractual value. If beginning period
balance was used, only one percent of credit was from non-banks. Also, the
total informal credit used was 6 percent lower using the bQginning period
balance rather than the contractual value.
A measure which weights informal credit heaviest is the end of period
balance. This measure attributes 20 percent of total loan value to informal
sources. In value terms the farmers had Cr$69,400 available at end of
year from informal sources but only Cr$26,SOO available at beginning of
year. Eighty nine percent of credit availability was from formal sources.
This relatively high percentage indicates that formal loans have longer
terms than infomal loans. One reason for this is that time purchases are
negotiated when inputs are purchased. Cash loans, however, are negotiated
prior to the purchase so as to be available on the purchase date. The
result is that credit availability of time purchases is low (8 percent)
relative to all the other measures (ranging from 10-17 percent).
The above discussion does not lead to the conclusion that one credit
measure 1s better than the other. We only point out first, that each of the
measures has a major limitation in that it gives no indication of how avail-
able the credit is; and second, the choice of measures can skew the distribu-
tion of credit, depending on what the research is trying to show.
The measure of credit availability herein proposed does not deal with
the second question. However. it 1s a measure that reduces all loans to a
c01lllllOn denominator so that they can be coerpared as a flow of borrowed funds
during the year.
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Summary and Condusions
The D)st c:ommonly used measure of volume of agricultural credit is
the contractual value of loans. This measure is often adjusted by sub-
tracting payments made prior to the beginning of the year. However, it
still does not show the funds available to a farmer during a particular
production year.. For example, funds received at the end of the production
year are included in the contractual value even though they are not avail-
able for use during the year (i.e., inputs purchased with the money are
for the next production year).
To avoid this and other related measurement problems, we have sug-
gested that a simple adjustment be made to the contractual value of a loan.
This adjustment weights the contractual value for the time period available.
A loan avai.lable for one half year was weighted by 6/12; for three 1ID11ths
3/12, etc.
'When this weighting was done for farm level data in Brazil, it was
found that the lmst flexible credit eource , namely time purchases, had
the lowest level of availability. This was interpreted to indicate that
credit from less flexible eourcee , such as banks , was in the hands of the
farmer for longer than he required to satisfy h:1s credit needs during the
production cycle.
